To study the clinical, epidemiological, radiographic and endoscopic features of individuals with tuberculous pneumonia. Methods: We evaluated 2,828 consecutive tuberculosis patients treated at a public health center between December of 2005 and February of 2007. Of those, 59 (2.1%) had pulmonary involvement consistent with fistula between a lymph node and a bronchus. Results: Of the 59 patients studied, 43 (73%) were between 20 and 50 years of age, 31 (53%) were male, and 28 (47%) were Black. The most common symptoms were cough (in 100%), fever (in 88%), expectoration (in 81%), and weight loss (in 40%). Comorbidities were reported in 35 cases (59%), the most common being HIV infection (in 20%) and diabetes (in 15%). On chest X-rays, consolidation was observed, predominantly in the upper lobes (in 68%). The diagnostic confirmation (identification of AFB) was made through the sputum smear microscopy in the majority of the cases and by bronchoscopy (BAL examination or bronchial biopsy) in the remainder. Bronchial lesions were clearly indicative or suggestive of fistula in three cases and five cases, respectively. Conclusions: Tuberculous pneumonia presents as acute respiratory infection, initiating with a dry cough that is followed by fever. Chest X-rays show alveolar consolidation. In most cases, tuberculous pneumonia was accompanied by at least one comorbid condition, the most common being HIV infection, and the etiological diagnosis was made through sputum smear microscopy for AFB. Bronchoscopy findings were indicative of bronchial fistula in eight cases (13%).
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At that stage, tuberculin skin test results can be negative, as occurs in cases of tuberculous effusions. (16) The drained lymph node can remain as a cavity in the perforated bronchial wall, later closing (leaving a fibrous scar or an area of calcification or disappearing and leaving no vestiges). (5, 14, 17) After tuberculous pneumonia has become established, its further evolution will basically depend of the number of bacilli present in the caseous material aspirated from the lymph node into the lung. If few or no germs are present in the area of consolidation, resolution of the pneumonia can occur, a condition previously designated "epituberculosis". (18, 19) Otherwise, the presence of bacilli promotes the progression of the disease, with additional necrotic cavities and dissemination to other lung regions. In addition, there can be permanent lesions, such as bronchial stricture or bronchiectasis, particularly when the focus is in the middle lobe or lingula, resulting in late complications, such as bleeding and recurrent bacterial pneumonia. (20) The radiographic and tomographic findings in tuberculous pneumonia are typically characteristic of alveolar consolidation, whose location depends on the bronchus involved. Tree-in-bud opacities are frequently seen adjacent to the main lesion. (21, 22) In some cases, mediastinal lymphadenopathy can be observed on the affected side. (23) Bacteriological confirmation, with identification of Mycobacterium tuberculosis, can be established by sputum smear microscopy, sputum culture, examination of BAL, bronchoscopic aspiration, or biopsy of the bronchial lesion. In two case series involving a total of 93 patients, M. tuberculosis was most often identified by sputum smear microscopy, especially when multiple examinations were conducted. (24, 25) The non-classical forms of pulmonary tuberculosis, including pneumonia, are often seen in HIV-infected individuals. In a recent case series of 231 patients with pulmonary tuberculosis, 113 were HIV-infected. (26) The objective of this study was to analyze clinical, epidemiological, radiographic, and endoscopic findings in a cohort of adult individuals with microbiologically confirmed tuberculous pneumonia.
Introduction
Although tuberculosis can present in several forms and can affect practically any organ, it involves the lungs in approximately 80.0% of cases. The most common extrapulmonary sites are the pleura, lymph nodes, bones, genitourinary tract, and central nervous system. (1, 2) One complication of lymph node tuberculosis is fistula formation and the consequent migration of bacilli and caseous material to other structures, such as the pleural, pericardial, and peritoneal cavities, as well as the bronchus or pulmonary vein. The main radiographic feature of tuberculous pneumonia is consolidation of the pulmonary region surrounding the affected bronchus. Clinically, dry irritating cough typically occurs a few days before the onset of fever and pulmonary involvement, which emerge after the fistula is fully formed, (3) potentially evolving to severe outcomes. (4) According to Schwartz, (5) there are writings regarding openings in the tracheal or bronchial wall secondary to adjacent tuberculous lymph nodes dating from ancient times. However, reports that were more precise began to appear by end of the 18th century-by Morgagni (in 1761), Laluette (in 1780), Cayol (in 1810), and others. Subsequently, there were reports, mainly based on autopsy studies, of cases in children and adults. Among 1,654 patients evaluated between 1942 and 1954, (6) (7) (8) (9) fistulae, of varying dimensions, between bronchi and lymph nodes were identified in 145 (8.7%). The first endoscopic observations of such fistulae were made at beginning of the 20th century, when endoscopy was reserved for use as a diagnostic tool in clinically advanced cases. (10) (11) (12) In two case series, (5, 13) involving a total of 3,800 patients submitted to endoscopy, the authors identified 231 cases of recent bronchial fistulas with visible orifices to a lymph node and 199 cases of bronchial wall scarring indicative of previous fistula (6.1% and 5.2%, respectively). More recently, other authors have evaluated the modifications that occur during the evolution of the bronchial tuberculosis. (3, 14) Although bronchial fistulas are typically single, occurring in a lobar or segmental bronchus, multiple bronchial fistulae have been reported. (5) The infiltration of caseous material into the lung promotes an acute inflammatory reaction and consequent alveolar consolidation. J Bras Pneumol. 2011;37(2):232-237
The microbiological confirmation was obtained mainly through sputum smear microscopy, which was positive for AFB in 41 (69.5%) of the 59 patients. Bronchoscopy was performed in 18 patients (30.5%). Bronchial wall lesion was identified and biopsied in 8 (44.4%) of those 18 patients. The findings were clearly indicative of fistula in 3 (16.7%) and suggestive of fistula (evidence of scarring) in 5 (27.8%). In all eight of those cases, the alterations were identified in large bronchi. In all 18 of the patients submitted to bronchoscopy, the microbiological diagnosis was made through examination of the biopsy fragment or of the BAL fluid (Table 4 ).
The treatment given was the rifampinisoniazid-pyrazinamide combination in 57 patients (96.6%) and the streptomycinisoniazid-ethambutol combination in 2 (3.4%). There was progressive clinical and radiographic improvement, and the fever subsided after 2-3 weeks of treatment. In most cases, adverse reactions were minimal, although 3 of the patients (5.1%) developed hepatitis.
Methods
We studied 2,828 consecutive tuberculosis patients treated at a public health center in the city of Porto Alegre, Brazil, between January of 2005 and February of 2007. Of those, 59 (2.1%) presented with a clinical and radiographic profile of noncavitary pulmonary consolidation and were selected for inclusion, all with microbiological confirmation (identification of AFB by sputum smear microscopy, sputum culture, BAL examination, or bronchoscopic biopsy). For sputum smear microscopy, we used the Ziehl-Neelsen method, and cultures were performed on Löwenstein-Jensen medium. Patients with other forms of tuberculosis were excluded, as were those in which there was no microbiological confirmation. Radiographic, bronchoscopic, and microbiological investigations were all performed by experienced professionals.
The data were stored and analyzed in the 2003 Microsoft Excel Program. Descriptive statistics and the chi-square test to compare proportions were used. The level of significance was set at 5%.
Results
Among the 59 patients with tuberculous pneumonia, there was a slight predominance of males and White individuals. Of the 59 patients, 43 (72.9%) were between 20 and 50 years of age (Table 1) .
We found that 35 (59.3%) of the patients presented with at least one comorbidity, the most common of which were HIV infection and diabetes ( Table 2 ). The most common symptoms were cough, which was generally dry at onset, and fever (Table 3 ).
In 38 (64.4%) of the patients, the white blood cell count was not significantly altered, leukocytosis with slight left shift being observed in 21 (35.6%). The tuberculin skin test with PPD (2 TU) was negative in 10 (38.5%) of the 26 patients so tested.
Pulmonary consolidation was found in the upper lobes, primarily on the right, in 40 (67.8%) of the cases, a frequency significantly greater than that observed at other locations (p < 0.001), although the middle lobe was involved in 9 cases (15.3%). Small discrete foci adjacent to the main lesion were seen in most of the patients (Figure 1 ). outpatients was 2.1%, which is lower than the 7.8% reported by Picon et al. (24) However, those authors evaluated only patients, their sample was smaller (n = 231), and the proportion of HIV-infected patients was higher in their study. In our study, the clinical diagnosis of tuberculous pneumonia was suggested by the presence of dry cough preceding the other respiratory symptoms and the systemic symptoms. The radiographic findings of consolidation block and small discrete adjacent foci were also indicative of the condition. Although microbiological confirmation is usually made through sputum smear microscopy, it is occasionally necessary to collect samples by bronchoscopy, as it was in the present study. Because this type of lesion often contains few germs, multiple sputum examinations can be required in order to detect AFB.
We found evidence of recent or prior fistula in 44.4% of the patients submitted to bronchoscopic examination, a proportion similar
Discussion
The onset of tuberculous pneumonia, unlike that of the classical form of pulmonary tuberculosis, typically has an acute clinical presentation, with cough, fever, and chest pain, often being confused with and treated as common bacterial pneumonia, as occurred in two of the cases evaluated here. However, as the disease evolves and the patient fails to respond to antibiotics, the correct diagnosis will be made. Therefore, in cases of pneumonia, tuberculosis must be considered, especially in regions where the disease is more prevalent and in individuals infected with HIV. (26, 27) In southern Brazil, Whites outnumber non-Whites. (28) However, in the present study, 28 (47.5%) of the cases of tuberculous pneumonia occurred in Black individuals. This finding is in agreement with those of other studies. (24, 25) We found that the prevalence of tuberculous pneumonia among consecutive tuberculosis T cells within the large area of inflammation, as described in cases of pleural effusions in patients with tuberculosis. (16) Leukocytosis with a left shift was observed in only 35.6% of our patients with tuberculous pneumonia, as has been previously reported, (23, 24) which is obviously different from what occurs in typical cases of bacterial pneumonia. The good response to treatment with the antituberculosis drugs used, as well as the low frequency of side effects, was as expected for the management of tuberculosis in general.
to that reported in previous studies. (3, 5, 13, 14) It should be borne in mind that bronchoscopy is typically reserved for cases in which there is no prior confirmation by sputum smear microscopy or for cases that are in the more advanced stages, when the fistula may not be so easily seen.
On chest X-rays, we observed a predominance of lesions in the upper lobes, which is in agreement with the findings of other studies of pulmonary tuberculosis. (21, 22) However, in cases of tuberculous pneumonia, consolidations in middle and lower lobes are not uncommon, reflecting variations in the location of the diseased lymph node causing the fistula. Our finding of middle lobe involvement in 15.3% of the cases is lower than that found in a recent review of 85 cases. (29) The results of the tuberculin skin test were negative in 38.5% of the patients so tested, a proportion that is significantly higher that the 14.0% reported in a series of 50 adult patients with active pulmonary tuberculosis. (30) This elevated rate of tuberculin skin test negativity is in accordance with the findings of other studies and can be partially attributed to the relatively high number of HIV-infected patients in our sample. However, it might also be understood as resulting from the sequestration of responsive 
